The embryotoxic potential of ochratoxin A and citrinin was studied after administering, either subgerminally or intraamniotically, single mounting doses of the mycotoxins to chicken embryos on days 2, 3, and 4. The beginning of the embryotoxicity dose range was found to be between 0.01 to 0.05 ,ug for ochratoxin A and 1 to 10 ,ug for citrinin. The maximum response to both mycotoxins occurred after administration on day 3. In addition to significant growth retardation of fetuses, exencephaly, microphthalmia, cleft beak, reduction deformities of the limbs, and abdominal wall and ventricular septal defects were encountered on day 8 of incubation. When 4 ,ug of citrinin was constantly added to ochratoxin A administered in the dose range 0.03 to 0.5 jig, a strictly additive effect was seen. It may be supposed that citrinin produced together with ochratoxin A in some strains of Penicillium viridicatum Westling does not potentiate the clear-cut embryotoxic action of the latter mycotoxin.
Ochratoxin A and citrinin are mycotoxins produced by some species of Aspergillus and Penicillium. Several strains of Penicillium viridicatum Westling that customarily parasitize grains cause nephropathy in pigs and fowls (3, 9) . Ochratoxin A was shown to be a teratogen in rats by More and Galtier (10, 11) and Brown et al. (1) , in hamsters by Hood et al. (7) , and in the embryonic chick by Gilani et al. (5) . Biological effects of patulin and citrinin in the chicken embryo were studied by Ciegler et al. (2) . This paper aims to evaluate the embryotoxicity of ochratoxin A and citrinin, administered both separately and in combination, in the chicken embryo.
MATERIALS AND METHODS
Ochratoxin A was isolated from P. verrucosum var. verrucosum grown on wheat (13) . Citrinin was prepared from P. janthinellum F-391 of the Brno collection CCM and cultivated on fluid medium containing 10% saccharose and 1% yeast autolysate. The purity of each mycotoxin was confirmed by melting point, UV spectrometry, thin-layer chromatography, and nuclear magnetic resonance. The basic solutions were prepared by dissolving 1 mg of ochratoxin A or 100 mg of citrinin in 10 Statistical analysis of dose-response relationships was performed with a log-logistic model applied to quantal response data (4).
RESULTS
The most frequent malformations observed after ochratoxin A administration in doses of >0.02 jig were exencephaly, microphthalmia, bilateral cleft beak, and interventricular septal defects of the heart. Also, reduction defects of the limbs (amelia and micromelia of the upper extremities) as well as abdominal wall closure defects and growth-retarded fetuses were encountered after ochratoxin administration of day 2. The gross dose-response relationships of ochratoxin A and citrinin (Table 1) was between 1-and 10-p.g doses (Fig. 1, left) . The maximum response to both mycotoxins appeared after administration on day 3 (Fig 1,  right) . Therefore, this day was chosen for more detailed analysis of the dose-response relations after ochratoxin A or citrinin administration as well as for the study of their effects in combination. The dose-response curves for ochratoxin A and citrinin, administered on day 3, fit the loglogistic model well (chi-square test for goodness of fit, X2t5 dO = 5.16 and X23 df) = 3.43, respectively; P > 0.1), (Fig. 2) . The slopes of the curves are similar; ochratoxin A is significantly shifted to the lower doses. This is also reflected 
